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Formal analysis techniques are currently being applied in the design, development 
and assessment phases of both hardware and software. Generally, such applications do 
not get widespread attention and, consequently, the impression can come into existence 
that formal techniques are not being applied, or are not applicable to contemporary 
industrial problems. 
Therefore, the pan European COST 247 project on verification/validation and testing 
of software has in cooperation with Science of’ Computer Programming decided to de- 
vote a double special issue to applications of formal analysis techniques to industrially 
relevant problems. 
It presents 11 papers explaining the use of formal techniques in widely varying 
application domains. 
The largest application domains for formal techniques are traditionally communica- 
tion protocols. The reason for this is that even the simplest communication scheme 
between distributed parties turns out to be intricate, and error prone. This special issue 
shows how to apply formal techniques to the XTP and DREX protocol and to Bull’s 
Flowbus. 
Hardware is also becoming a popular candidate for applying formal techniques. This 
has two quite different reasons. Hardware protocols used to be very straightforward, but 
are becoming slightly more complicated. This means that correctness does not follow 
by design anymore. On the other hand, hardware protocols are generally simpler than 
communication protocols, which make them more amenable for formal techniques. 
Included are the description and analysis of three major hardware protocols, namely 
the futurebus cache coherence protocol, the PC1 localbus and the 12C bus. 
The other applications all fall in a class of their own. Using the popular concurrency 
workbench active structural control systems are proven correct. These systems are being 
used within buildings in tectonic unstable areas to actively withstand earthquakes. 
A failure recovery protocol for the Heathrow air-traffic information system is de- 
scribed and verified using Modal Process Logic. 
Another paper deals with timing constraints between interlockings guarding the safety 
of British railyards. It is shown that the more formal the techniques are, the more 
problems are being detected. 
We are happy to include a paper about a distributed leader election algorithm for 
unidirectional ring networks. This paper is especially interesting because it started out 
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as a student exercise which led to the discovery of an error that lurked for many years 
in a piece of rather commonly used software. 
A paper on feature interactions in telephony services shows the range of applicability 
of formal methods. For telephone companies it is important that they know exactly how 
the different features that they offer to their customers interact, as they may be held 
liable for unexpected behaviour with serious consequences. This paper shows how it 
can be seen that no unwanted interactions can occur. 
The last paper that has been included deals with grid protocols that are being used 
in multiprocessor environments. 
We hope you will enjoy these applications. We would like to thank all authors and 
especially all referees, who are listed below, for their kind and swift cooperation. This 
allowed us to produce this special issue in a rather short period of time. 
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